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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving source slack motor of a car, the cell in which charge and discharge are possible, 
and the generator by which the output terminal was connected directly or indirectly to the terminal of a 
cell, A means to be able to ****, and to be able to drive a motor with the output of both a cell and a 
generator, and to be carried in the hybrid car which can charge a cell with the output of a generator, and to 
open and close connection between a generator and a motor, and a cell, Motor armature-voltage control 
equipment characterized by having a means to detect the condition of having not resulted in the electrical 
potential difference which needs the electrical potential difference of a cell to realize the output required 
of a motor, and a means to open the above-mentioned connection when the condition concerned is 
detected. 

[Claim 2] The driving source slack motor of a car, the cell in which charge and discharge are possible, 
and the generator by which the output terminal was connected directly or indirectly to the terminal of a 
cell, A means to be able to ****, and to be able to drive a motor with the output of both a cell and a 
generator, and to be carried in the hybrid car which can charge a cell with the output of a generator, and to 
open and close connection between a generator and a motor, and a cell, Motor armature-voltage control 
equipment characterized by having a means to detect that the maximum output of a motor is in the 
inclination to fall exceeding a predetermined limit, and a means to open the above-mentioned connection 
when the inclination concerned is detected. 

[Claim 3] The driving source slack motor of a car, the cell in which charge and discharge are possible, 
and the generator by which the output terminal was connected directly or indirectly to the terminal of a 
cell, A means to be able to ****, and to be able to drive a motor with the output of both a cell and a 
generator, and to be carried in the hybrid car which can charge a cell with the output of a generator, and to 
open and close connection between a generator and a motor, and a cell, Motor armature-voltage control 
equipment characterized by having a means to detect the condition that the load of a motor is larger than 
predetermined extent, and the charge condition of a cell has deteriorated exceeding predetermined extent, 
and a means to open the above-mentioned connection when the condition concerned is detected. 
[Claim 4] The driving source slack motor of a car, the cell in which charge and discharge are possible, 
and the generator by which the output terminal was connected directly or indirectly to the terminal of a 
cell, It has a means to control a motor output according to the motor output demanded. A means to be able 
to drive a motor with the output of both a cell and a generator, and to be carried in the hybrid car which 
can charge a cell with the output of a generator, and to open and close connection between a generator and 
a motor, and a cell, Motor armature-voltage control equipment characterized by having a means to open 
the above-mentioned connection when a means to carry out an indirect comparison and to detect lack of 
direct or the latter to the former, and the lack concerned are detected in the motor output demanded and 
the actual motor output obtained as a result of the control according to this demand. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which controls the motor electrical 
potential difference carried in a hybrid car, i.e., the motor armature-voltage control equipment of a hybrid 
car. 
[0002] 

[Description of the Prior Art] As an electric vehicle, the configuration which carried the engine besides a 
motor etc., i.e., a hybrid car, is known. The system configuration of the hybrid car concerning the 1 
conventional example is shown in drawing 8 . The system shown in this drawing makes the three-phase 
induction motor 10 the driving source. The output of a motor 10 is transmitted to a driving wheel through 
a gear, a shaft, etc. which are not illustrated. 

[0003] Moreover, the hybrid car shown in this drawing carries the cells 12, such as a lead cell. Each 
terminal of a cell 12 is connected to the input side of an inverter 14, and an inverter 14 changes into three- 
phase-alternating-current power the direct current power supplied from the basis of control of a controller 
16, and a cell 12, and supplies it to a motor 10. A motor 10 receives supply of this power and carries out a 
rotation drive. In case a controller 16 controls an inverter 14, it inputs information, such as the rotational 
frequency N of accelerator opening and a motor 10, and calculates a torque command value, as a result a 
current command value based on these. A torque command value and a current command value are 
command values which show the torque or the current which should be made to output from a motor 10. 
A controller 16 controls the output torque of a motor 10 by controlling an inverter 14 based on this current 
command value. In addition, the rotational frequency N of a motor 10 is detected by the rotational 
frequency sensor 18 attached to the motor 10. 

[0004] The generator 20 besides a cell 12 is formed in the input side of an inverter 14. This generator 20 
is a three-phase AC generator, and is driven with an engine 22. That is, if field current is supplied to a 
generator 20 at the basis of control of a controller 16 in the condition that the engine 22 is operated, a 
generation-of-electrical-energy output will be obtained from a generator 20. It is rectified by the rectifier 
24 formed in the latter part of a generator 20, and the generation-of-electrical-energy output of a generator 
20 is supplied to a motor 10 or a cell 12 through an inverter 14. Therefore, in this system configuration, a 
motor 10 can be driven with the output of cell 12 and generator 20 both sides, and a cell 12 can be 
charged also with the generation-of-electrical-energy output of the generator 20 besides the regeneration 
of a motor 10. In addition, a cell 12 supplies power to the auxiliary machinery of large power carried in 
the car other than a motor 10, for example, an air conditioner etc., (air-conditioner). 
[0005] The flow of outline actuation of the system currently indicated by JP ,4-67703, A is shown in 
Rawing 9 . In the actuation shown in this drawing, it is first judged by the controller 16 whether the load 
of a motor 10 is expensive (100). As a result of this judgment when high, it is judged whether a cell 12 is 
charging with the output of a generator 20 further (102). When carried out to it being under charge as a 
result of this judgment, a controller 16 decreases the charging current of a cell 12 gradually, and turns the 
generation-of-electrical-energy output of a generator 20 to a motor 10 side (104). Furthermore, a 
controller 16 judges whether the auxiliary machinery (air-conditioner etc.) connected to the cell 12 is 
operating. When carried out to it being under actuation as a result of this judgment, more outputs of a 
generator 20 are supplied to a motor 10 side by reducing the current supplied to auxiliary machinery, such 
as an air-conditioner, (108). Therefore, in the former, when the load of a motor 10 was expensive, while 
decreasing the electric supply to auxiliary machinery, such as an air-conditioner, it was possible to have 
been able to decrease the charging current and to have supplied all the outputs of a generator to a motor. 



2.**** shows the word which can not be translated. 
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[0006] 

[Problem(s) to be Solved by the Invention] However, in such a system configuration, the trouble that the 
output of a motor will be insufficient had arisen with the rise of the rotational frequency of a motor, the 
fall of SOC, etc. First, the equal circuit is shown in drawing 10 per plane 1 of a three-phase induction 
motor. It is based on the equal circuit of this drawing, and is the maximum output torque Tm of a motor. 
If expressed, it will become like the following formula. 
[0007] 
[Equation 1] 

JL- 3Vi 2 



Tnt = tt 



I 3V 
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r,« x 



Therefore, maximum output torque Tm of a motor It is in inverse proportion to the square of the axial 
acceleration omega of a motor, as a result the square of a rotational frequency N. Moreover, primary 
voltage VI It sets to a system configuration as shown, for example in drawing 8 , and is the electrical 
potential difference VB of a cell. It is restricted. Namely, electrical potential difference VI It becomes 
settled as follows using the electrical-potential-difference conversion ratio k of an inverter. 
[0008] VI <=VB xk — in this formula, the electrical-potential-difference conversion ratio k of an inverter 
is shown in a "semi-conductor power inverter circuit", the edited by Institute of Electrical Engineers of 
Japan, and 1987 grades — as — at most — it is 0.61. Therefore, when the motor is carrying out high-speed 
rotation, it is the maximum output torque Tm of a motor, omega 2 It is in inverse proportion, and since it 
will decrease, the situation where an output is not obtained from a motor even if it is the case where an 
output is fully obtained from a generator arises (refer to dr aw ing 1 1 ). This can also be expressed as 
running short to an electrical potential difference required in order to realize torque as which an electrical 
potential difference VB is required of a motor. In addition, with the equipment of a JP,4-67703,A 
indication, the electric power supply control to a motor is an electrical potential difference VB, although it 
is possible. Lack of the motor output by lack cannot be escaped. 

[0009] Moreover, electrical potential difference VB which causes the lack of an output Lack is produced 
also by the increment in discharge (increase of a motor load), or the fall of the charge condition (SOC) of 
a cell. That is, as shown in drawing. 12 R> 2, it is the electrical potential difference VB of a cell. It will 
become low if SOC falls. Moreover, since the load of a motor is expensive and a generator output does 
not turn to charge like [ at the time of a climb ], also when the discharge current of a cell is large, it is an 
electrical potential difference VB. It falls. 

[0010] Cell voltage VB Lack is an electrical potential difference VB. Although it can ease to use the cell 
of a higher specification, this will cause increase of a cell dimension and weight. 

[001 1] This invention is made considering solving such a trouble as a technical problem, prevents lack of 
the primary voltage produced with the rise of the rotational frequency of a motor, the fall of SOC of a cell, 
increase of the load of a motor, etc., and aims at preventing lack of the output torque by lack of the 
primary voltage concerned. 
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[0012] 

[Means for Solving the Problem] The motor armature-voltage-control equipment which applies to the 1st 
configuration of this invention in order to attain such the purpose is characterized by to have a means 
detect the condition have not resulted in the electrical potential difference which needs a generator and a 
motor, a means open and close connection between cells, and the electrical potential difference of a cell to 
realize the output required of a motor, and a means open the above-mentioned connection when the 
condition concerned is detected. 

[0013] Moreover, the motor armature- voltage control equipment concerning the 2nd configuration of this 
invention is characterized by having a generator and a motor, a means to open and close connection 
between cells, a means to detect that the output of a motor is in the inclination to fall exceeding a 
predetermined limit, and a means to open the above-mentioned connection when the inclination 
concerned is detected. 

[0014] The motor armature- voltage-control equipment concerning the 3rd configuration of this invention 
is characterized by to have a generator and a motor, a means to open and close connection between cells, 
a means detect the condition that the load of a motor is larger than predetermined extent, and the charge 
condition of a cell has deteriorated exceeding predetermined extent, and a means open the above- 
mentioned connection when the condition concerned is detected. 

[0015] And it carries out that the motor armature- voltage-control equipment concerning the 4th 
configuration of this invention is equipped with a means open the above-mentioned connection when a 
means carry out an indirect comparison and detect lack of direct or the latter to the former, and the lack 
concerned are detected in a generator and a motor, a means open and close connection between cells, and 
the motor output which demands and the actual motor output obtained as a result of the control according 
to this demand as the description. 
[0016] 

[Function] Also in any of the 1st - the 4th configuration of this invention, when predetermined conditions 
are satisfied, connection between a generator and a motor, and a cell is opened. Namely, when having not 
resulted in the electrical potential difference which needs the electrical potential difference of a cell to 
realize the output required of a motor, a cell will be separated from the drive network of a motor and a 
motor will be in the condition of driving with the output of a generator chiefly. In this condition, it is lost 
that the primary voltage of a motor is restricted with the electrical potential difference of a cell, and it 
becomes securable about the primary voltage of a motor by control of the output of a generator. 
[0017] When the output of a motor is in the inclination to fall exceeding a predetermined limit, in the 2nd 
configuration especially, the above-mentioned connection is opened. For example, the rotational 
frequency of a motor increases, and when possibility that the lack of an output of a motor will occur 
according to a rotational frequency pair maximum torque property arises, the above-mentioned 
connection is opened. Therefore, in this configuration, the lack of torque accompanying the rise of the 
rotational frequency of a motor etc. will be canceled. 

[001 8] Next, in the 3rd configuration, the load of a motor is larger than predetermined extent, and when 
the charge condition of a cell has deteriorated exceeding predetermined extent, the above-mentioned 
connection is opened. For example, the discharge current of a cell is large, and when SOC of a cell has 
deteriorated, the above-mentioned connection is opened. Therefore, in this configuration, the lack of 
torque by the lack of cell voltage produced highly [ the load of a motor ] when the charge condition of a 
cell is bad is canceled. 

[0019] And in the 4th configuration, when having not resulted in the output which needs an actual motor 
output to realize the output required of a motor, the above-mentioned connection is opened. For example, 
although the car pilot has broken in the accelerator, when the primary current of a motor etc. does not 
serve as a value equivalent to this treading in with lack of the electrical potential difference of a cell, the 
above-mentioned connection is opened. Therefore, lack of the motor output to the motor output demanded 
will be canceled suitably. 
[0020] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. In addition, 
the same sign is given to the same configuration as the conventional example shown in drawing„8 - 
drawing 12 , and explanation is omitted. 

[0021] The system configuration of the hybrid car concerning one example of this invention is shown in 
drawing 1 . The system shown in this drawing is characterized by forming the contactor 26 which opens 
and closes connection of a rectifier 24 and an inverter 14, and a cell 12. Closing motion control of this 
contactor 26 is carried out by the controller 16. Moreover, in this example, the current sensor 34 which 
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supplies the current supplied to the SOC sensor 28 which detects SOC of a cell 12, the current sensor 30 
which detects the charge and discharge current of a cell 12, the current sensor 32 which detects the input 
current to an inverter 14, and a motor 10 is formed, and the detection result by these sensors 28-34 is 
supplied to the controller 16. 

[0022] In the system configuration mentioned above, the flow of the armature-voltage control actuation 
which can be carried out, i.e., the actuation in the 1st example of this invention, is shown in drawing 2 . 
[0023] In actuation of this drawing, the judgment which relates to the rotational frequency N of a motor 
10 by the controller 16 is performed first (200). That is, the rotational frequency N of the motor 10 
detected by the rotational frequency sensor 18 is compared with a predetermined value. This 
predetermined value is the maximum output torque Tm of a motor as shown in drawingJU . A fall 
becomes remarkable, for example, sets it as an about 2 times [ of the boundary rotational frequency of a 
constant torque field and a constant output area ] value. 

[0024] As a result of this judgment when a rotational frequency N is under a predetermined value, a 
controller 16 makes a contactor 26 turn on (202), and connects a cell 12 with a rectifier 24 and an inverter 
14. That is, it is N2 if a rotational frequency N is low enough. Maximum output torque Tm of the motor 
10 which was in inverse proportion Since it can consider that a fall is not remarkable, the drive of the 
motor 10 by the same system configuration as usual is performed. 

[0025] On the contrary, when judged with a rotational frequency N being beyond a predetermined value 
in step 200, a controller 16 makes a contactor 26 turn off (204), and separates connection of a rectifier 24 
and an inverter 14, and a cell 12. That is, it is N2 when a rotational frequency N is high. Maximum output 
torque Tm of the motor 10 in inverse proportion Since it can consider that a fall becomes remarkable, a 
cell 12 is separated and it switches to the drive of the motor 10 by the generation-of-electrical-energy 
output of a generator 20. In this condition, they are the input voltage of an inverter 14, as a result the 
primary voltage VI of a motor 10. Electrical potential difference VB of a cell 12 It stops receiving the 
limit to depend. Therefore, primary voltage VI of a motor 10 It becomes possible to raise to a suitable 
value by control of a generator 20. Moreover, it is the primary voltage VI of (206) and a motor 10 by 
raising the field current of a generator 20 by the controller 16, after making a contactor 26 turn off. It can 
raise. 

[0026] Moreover, in this example, before making a contactor 26 turn off, field control of the generator 20 
by the controller 16 is performed (208). That is, when the rotational frequency N of a motor 10 is high, 
the part which carried out the surplus among the generated output of a generator 20 is flowing into the cell 
12, or the generation-of-electrical-energy output of a generator 20 is extracted by the controller 16 for 
protection of a cell 12. In case a contactor 26 is made to turn off from this condition, a controller 16 
lowers the field current of a generator 20 so that the current of the cell 12 detected by the current sensor 
30 may be set to 0. After such control is performed, if a contactor 26 is made to turn off, it will become 
possible to perform actuation of the contactor 26 concerned without an arc, and the reinforcement of the 
contactor 26 can be carried out. 

[0027] The flow of the actuation in the 2nd example of this invention is shown in drawing 3 . Especially 
this drawing shows the flow of actuation of a controller 16. 

[0028] In this drawing, the judgment about accelerator opening is performed first (210). That is, it is 
judged whether treading in of the accelerator pedal by the car pilot is large. As for the predetermined 
value used in this judgment, it is desirable to set up the value which is equivalent to about lOkW with the 
output of a motor 10. Moreover, when judged with accelerator opening being beyond a predetermined 
value as a result of this judgment, SOC of a cell 12 by which a controller 16 is further detected by the 
SOC sensor 28 judges whether it is beyond a predetermined value (212). As for the predetermined value 
used for this judgment, it is desirable to consider as about 30 - 50% of value. 

[0029] When it was presupposed as a result of such a judgment that accelerator opening was under a 
predetermined value, or when SOC is beyond a predetermined value, a contactor 26 is turned on by the 
controller 16 (202). Namely, electrical potential difference VB by the property shown in drawing 12 R> 2 
small [ accelerator opening ] when SOC is high Since it can consider that a fall is not so remarkable, 
connection between a rectifier 24 and an inverter 14, and a cell 12 is maintained. 
[0030] On the contrary, electrical potential difference VB by the relation shown in drawing 1212 when 
accelerator opening is beyond a predetermined value and SOC is under a predetermined value It is 
thought that a fall becomes remarkable. In this case, a controller 16 makes a contactor 26 turn off (204), 
and separates connection between a rectifier 24 and an inverter 14, and a cell 12. Therefore, it will be in 
the condition that a motor 10 drives with the output of a generator 20 chiefly in this case. Moreover, it is 
the primary voltage VI of a motor 10 by performing field control concerning step 206 also in this 
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example. It can be made to go up to a suitable value. 
[003 i] Furthermore, a contactor 26 can be made to turn off also in this example, so that an arc may not 
arise. That is, before making a contactor 26 turn off, control of an inverter 14 is performed by the 
controller 16 and it is the current EB of a cell 12. The output (product of torque and a rotational frequency 
N) of a motor 10 is lowered so that it may be set to 0 (214). By performing such control, it becomes 
possible to make a contactor 26 turn off without an arc. Moreover, it is desirable to carry out revertive 
control of it to the value of a basis, after the output of the motor 14 lowered in step 214 makes a contactor 
26 turn off (2 16). 

[0032] The flow of the actuation in the 3rd example of this invention, especially actuation of a controller 
16 is shown in drawing 4 . 

[0033] Current command II * [ on this example and as opposed to a motor 10 ] The primary current II of 
the motor 10 detected by the current sensor 34 It is compared (218). It is current command II * here. For 
example, it is an amount as shown in d rawin g 5 (a). More, after calculating a torque command value 
based on accelerator opening etc. in controlling the torque of a motor 10 based on accelerator opening etc. 
in a detail, a controller 1 6 is based on this torque command value, and is torque current command value Iq 
*. It calculates, a controller 16 — further — this torque current command value Iq * A square and fixed 
exciting-current command value Id * a square — adding — that square root — asking — this -- current 
command value II * ** - it carries out. A controller 16 is current command value II * for which it asked. 
The primary current II which is based, controls actuation of each switching element which constitutes an 
inverter 14, and is supplied to a motor 10 by this Torque current command value Iq * A corresponding 
torque current component (component which contributes to generating of torque in a motor 10), and 
exciting-current command value Id * Vector control is carried out to a corresponding excitation current 
component. 

[0034] The judgment in step 218 is the primary current II corresponding to treading in of the accelerator 
pedal are the judgment of whether |I1 *-Il | is beyond a predetermined value, and according [ this ] to a 
car pilot. It is equivalent to the judgment of whether to actually be supplied. That is, as shown in drawing 

5 (b), it is the electrical potential difference VB of a cell 12. Command value II * which is equivalent to 
accelerator opening by the controller 16 when it runs short The primary current II actually supplied to a 
motor 10 though it asked A value is this command value II *. It becomes a small value. It is the electrical 
potential difference VB of a cell 12 by detecting this difference in step 218. Lack is detected. 

[0035] It sets to step 218 and is command value II *. Receiving current II When judged with a difference 
being comparatively small, step 202 is performed and a contactor 26 is turned on (202). On the contrary, 
when judged with the above-mentioned difference being remarkable, a contactor 26 is turned off (204) 
and step 206 is performed after that. Moreover, also in this example, it precedes performing step 204, and 
is the current IB of a cell 12 by the controller 16. It is controlled by 0 (220). 

[0036] Therefore, it sets in this example as well as each above-mentioned example, and is the electrical 
potential difference VB of a cell 12. Primary voltage VI of the motor 10 by lack Lack, as a result lack of 
the output torque of a motor 10 are avoidable. 

[0037] The flow of actuation of the controller 16 in the 4th example of this invention is shown in drawing 

6 . In this example, it replaces with step 218 in the 3rd example, and the judgment concerning step 222 is 
performed. 

[0038] The judgment performed in step 222 is a judgment of whether | accelerator opening xN-IINV | is 
beyond a predetermined value. Namely, input current IINV of the inverter 14 with which the value which 
multiplied by the accelerator opening which shows a car pilot's amount of accelerator pedal treading in, 
and the rotational frequency N of the motor 10 which is caused rotational frequency sensor 18 and 
detected is detected by the current sensor 32 It is the judgment of whether to have the big difference. 
When the absolute value of the difference concerned is under a predetermined value, a contactor 26 is 
turned on (202), and a contactor 26 is turned off when it is beyond a predetermined value conversely 
(204). Moreover, also in this example, control concerning steps 220 and 206 is performed. 
[0039] This judgment is the electrical potential difference VB of a cell 12. It is equivalent to the judgment 
concerning whether it runs short in view of the output of the motor 10 demanded by the car pilot. That is, 
the torque command value calculated based on accelerator opening in a controller 16 is equivalent to the 
value which **(ed) the output required of a motor 10 at the rotational frequency N. The output required of 
a motor 10 is the input power which an inverter 14 needs, as a result an input current IINV. Input current 
IINV which an inverter 14 needs by multiplying the accelerator opening inputted into a controller 16 by 
the engine speed N of a motor 10 since it corresponds It can ask. Electrical potential difference VB of a 
cell 12 Such [ when it runs short ] an input current IINV Even if required, lack as not supplied this, 
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therefore shown in drawing J generates a cell 12. Step 222 is the electrical potential difference VB of the 
cell 12 to the output required of a motor 10 based on this fact. Lack is detected. Also by such 
configuration, the same effectiveness as the 3rd above-mentioned example can be acquired. 
[0040] In addition, in the above explanation, although control which raises the field current of a generator 
20 is performed after making a contactor 26 turn off, this control may not necessarily be performed. 
Moreover, in case a contactor 20 is made to turn off, it may be made to perform an alarm display in order 
to tell a car pilot about this situation. In addition, although the induction motor was considered as a motor 
10, this invention may be applied to a synchronous motor. Furthermore, although judged using the 
rotational frequency N in the 1 st example, it may replace with this and information, such as the vehicle 
speed and a change gear ratio, may be used The judgment of the accelerator opening in the 2nd example 
and SOC does not need to perform a judgment threshold as fixed, and is the electrical potential difference 
VB of a cell 12. Relation between accelerator opening and SOC it is unrelated to constant value may be 
map-ized, and a top or the bottom may perform the judgment concerned to the curve on this map. 
[0041] 

[Effect of the Invention] Since connection between a generator and a motor, and a cell was opened when 
having not resulted in the electrical potential difference which needs the electrical potential difference of a 
cell to realize the output required of a motor according to this invention, as explained above, lack of the 
output torque of the motor by the lack of an electrical potential difference of a cell can be prevented. 
[0042] Moreover, since connection between a generator and a motor, and a cell was opened when the 
maximum output of a motor was in the inclination to fall exceeding a predetermined limit according to 
this invention (when a rotational frequency is notably high), the fall of the output torque of the motor 
accompanying the rise of a rotational frequency etc. can be prevented. 

[0043] Furthermore, the load of a motor is larger than predetermined extent, and since connection 
between a generator and a motor, and a cell was opened when the charge condition of a cell had 
deteriorated exceeding predetermined extent (for example, when a car is in a climb condition, high current 
discharge is carried out and SOC of a cell has deteriorated), the output torque of a motor is securable for 
the bottom of such a situation according to this invention, similarly. 

[0044] And since according to this invention connection between a generator and a motor, and a cell was 
opened when it ran short to the motor output as which an actual motor output is required, the lack of an 
output to accelerator opening can be prevented. 
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